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MULTIJAYER SCJREKN AND DOWNHOLE 
COMPLETION MBraOD 



yield of the Tnveiition 

lOOOl] Ti» field of .this invention relates to downhole screens, which can be 
eq)anded into contact wifli flie fiannadon. 
Baekgrownd of the I nvention 

[0002] Downhole screens are nsed in a variety of different ^Ucations. . As part of a 
conmion procedure called gravel packing, the screens are dq)0sited adjacent the 
producing formation and the surrounding amniiar qpaw 

gravel Various febrication techniques have been devdoped for manufectuting sucb 

screens and atypical ©cample is illustrated in US Patent 5,61 1,399. 

[0003] More recently it has been determined that it is desirAle ID reduce the size 

the annular space between the screen and die formation. Reduction of the volmne of 
the annular space around the screen discourages fluid flow along die screen, whidi, in 
turn, lessens the production of sand. In order to be able to produce the reservoir 
longer, it has been deplete insert screens in wdl bores or laterals and thereafter 
expand than. A good example of&eaipansiop techniques for a downhole soem 
shown in U.S. Patent »,012,522. In this patent, overlapping segments of screen are 
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im4l Oaux p^ts U, pipe e^- - " S- '•'"l''"' 

^ fl„ desi«d,lco.*m *6no«ed by »P.^« .0 r^doce votam. of ft. 
space a™«.d*.s«eea Yet«»««<*ie«offteiaventoisU.e^fte 

^ .^iecBve of me,«»-i»e.*»i» •» "'-^ ~ "'"^ 

3^aow,*o.c«»«i««.««pa-i- A«,*erobi«*»ot4=P»-linv«*on 

^ ,bj««ve of .*e preset, ta^adoa U ,0 p»M* a aignifi=«.«y 
^ fa fl,e fi-Aed prodoo. «bidi evea after expansion pre«^ 

U, eonapse. Another oy-* ot*.*«v.^ i» •» ^ ^ " 
pe^e, »nibnBi.y in to .P«*g size of to » layer rf^ 

«^ Anofter ol^ecttve i. « provi* anffid«* »tr»gtt. in to asaenrbl^ 
.,^toan6wi.»be««re»s.di£l^««-»«S<ffl-»^ 

^toeffi«tre.ptodli««^<«.»4'»»'»8«*'°™^«f^'"*^ 
^ These and otor ^hanU^es of to present invention ^ be app.«i«ed by 
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ftose ddUed in the art from ateview of «ie 6^on of Iheprefmed embodimeat. 
wbidi appears below. • 

CTTMM ARY THIT. TNVENTIOM 

100061 A dovvnhole completion method and an «q>andable filtration apparatus are 
disclosed, -me filter assembly con^ a pliiraHty of layers begimdng with a coated 
perforated base pipe. The coating redaces the force required for e^on. A 
drainage layer overlays the base pipe with fee filtration layer above it THe drainage 
layer improves flow Hirough flie filtration layer and protects it fi«m burrs in flie base 
pipe. A filtration eiihancement layer fits over fee filtration layer and an outer shroud 
protects fee assembly during run in. Hie assanbly can be used as made or «cpanded 
downhole in one or a series of expansions. i 
BRIEF DESCRIPTION OF THE DRAWINGS 

[00071 Fig.lis cutaway view, partiy in section^showing the filter assenibly. 
[0008] Fig. 2 is a section view along lines 2_2 of Fig. 1. 

[00091 Fig. 3 is a section view of a first sbsp in. a multi step «q?ansioni of fee filter 
assembly. • 

[0010] Fig. 4 is a section view of a second stepiin a multi stq» e^ansion of fee filter 
assembly •: 

[00111 Fig. 5 is a compaiisoo performance diart conqwring a known filter made by 
Bak« Hughes called Exduder and two variations of fee filter, of.fee present 
invention. 

nffTATT.KD PESCRIPTTON OF THE w^y^n ngRHED EMBOPIROTT 
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■a. layer . V<M ^ ' 

12. B». pip. 10 ' to foundation ft* to layers .bova Tto prttem of the 

tales U i. optimized to «rik. 11» 1«t bd-K. «^ 

.nd minind^^ of to for* r«,oi»i to e^ «. layer «d t^^ 

,,^™«dei...s,»nb.d.scrn«Jl«low.Tl^opa,ni.^ 

in to r»«e of «p to d»»t 30%. The !»« pip. »0 c«. 1«« thresds 14 md 16 <* 

.^e^todlowswttonaoftofflteassemblyAtobesea-^Jtogearer, giving 

torsion »>dttnsio,.s««.gtfcr1i»iBter.ssen*ly A. AcctoglSn.^ 
p,fc.*lyih>mapl.stic,n.«i-«nbe.ppIi.dtotoinsideottob.s.pipelO.Tl.. 

W«»d Corp. n-u&ctores to coding »nd« fl» n«n. Xylan 1052.Ultoatoly. 
^ an ^pander 20 (s« Fii^ 3) is n«.v«l thn»gh base pipe 10. to coating 18 «ill 

^ to ..qoirrf expansion fbroe. Tto 1^ «^ «^ 
1, pontotes borehole staHUty ate «pansion. The optfanizafion of to,op«p«5S 12 
to Mghes, pq«nsion rat. ibr . given n».«al ibrb^ 

leaving s»iBci«t inflow a.» «« PiP. " *^ "'^ 

™^,on«i«i. or oval opening instead of stots provides fbram»*«dodlyst^ 

fiHer assembly In to prelinrf onbodinK^t. to coadng 18 is Xyta ««1 it cm 

provide a rednctioa ia required fbrc. te a give,. «q«msion by 

„^ 18 d» Wp. r«is<»ce to gdli«! by to «P.^ 20 « i s»bse<p»nt 

epqwnder such as 22 (see Fig. 4). 

IMISI Moimted d»vb to base pp. 10 is a drainage laya: 24. Dntfnage l.y« M to 
between base pip. 10 and ffltralion 1^ i*. ^. 1^ "^"^^ 



4 



PCTAJSOl/27581 

WO 02/23009 

aa. .„ p^.^ Of a^nag. l.y« 24 p.vid« »»c- »^ 

to 4e ~ layer 26. Tl» bndd^ wi" ""^ ^ '"^'^ 

the base pipe 10. 

IW141 M<«m<«l ov«:«» araimge M is «» fi«»fi<» l-y- ^ a*"""" 

rf,... n«ay P»«d«. AS ^ in Fi^ 1. tt^ fitoton M is cn«ted at 

fiBeri.^ M at to ««ie ^ 
a™HB.y«^p.rticl.l»Ming«P«=iW.Neg«iveofl^o.bol.si»«»lv« 
A tev-se w«ve is wh«. a« ai^neto of to «.a (shute) wir« 28 is 
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expansion. 

lOOlSI McnmW »v«ifl» ffltatoa layer 26 to filWi<» 

Tte Uyer g«ate flow cooaocttvity 6» to ™^ 

^34.1^32 a* ...coarseffltertol.y«2««Kl,«.l«n»itholifeofiB»Boo 

^26. IMS cmbc semta togn?hotFig.6, wi»» to «lditioo ofto ffltation 

ed>a.ean«* hyer is purv. 3«. The s«n. fflte. «s<»Hy A of to pr^ 
b« to filt»«on -a»no»"» toyer 32 is ilh^ 

^ perto^nc. of . known produc. n«a. by ftMito 0^ 

B»tad«. Fig. 5 deoonsttrtes «ha. to sddMoB of to i!^^ 

1^32neriy«pl»totim.itttte*.l«fldnp.b«*p«ssn»of4«PSIG&rto 

sam. flow conditions: Lcving o»t to fitotita «tonc=n^ tay« 31. d«> nute 
a«« vision of to inv-^ion perfbm. som«.tat con^ly « to 1^^ 

«p«w«v,.Con,S4»«iB*l»»ed. Tight T^«.dB«ided weave.. A »«ib*l. 

Co,,^ Bdanoedan-«M is «nriWMe Som P«™. M*l fto^ 

CB 3 96 192 21/24;Ame*alHc material is prdfened. 

lOOlfl Tl« ont« si™- 34 is preftral*' ft»n»d ^ 
into . tulx. Tta size «rf pattern is optaized to fi«H«^ 

p,ovide sofficia- oolhps. tedstace in to e^anded strte. It is desired to luve to 
irflow of to openings m^dntod W to ttnit to <,»ning size and nse . 
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^ »4 pr^ Src^ " " 

«U«b.e««»b^pip.lO.Tle.,p.of»n.«H.«-»i»ione*i.soMo»^ 
.0 ,8«. d.g««F. A»«.Ung of fl^bascpipc 10 is do« Wb» »PpW.«*. coding 

„ d». to a» i-bffi.y of " «» 

can bo <««l«e»i of swagtog to jd« a« 1^ Tl» 1^ 

in Mowing „,»«r.,a» b«ided ™e of s.«ablc dr^nage 

^^i4ispl»:edoatobasopipoie«1>iA1»«P»vionsly1«-arinrf«ifthdl... 

ofa«a«in.g=i.y-^4.Anoa«u^.c-i.aa.fi««tt»>-^-n««"''^ 

,Uo.dov«a»topoffl«ffl«ioal.y«Z*. Tb».«.ou«to»d34i.pl«»dov« 
teffl««ioned»««iKntI.y»««.d1h.to«P«ta«.i.»ofl^ 

fl«.B««»«r«m«aB«>n.po«»»tovigom»ay«o»^ ' 

e^ao™holeo*ootIfi.isnot«pM«H«nbeg»v.lp«ic.dtaU«bK.™ 
Fig. 3 and 4 ilh».»te . nmque step.wia. expansion tocl,ni,«e. to 



i 
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step. » «^ 26 ^ my be . o«» or a oo^e v«W,l» " 
At th. tow- »d of fite ^ly A a con. latch 42 eog^es a fixrf or v»Uble 

^.™e «^ «.d <«-an «^ c» b. oWained wi* .U, tedrf^ I. 
be «^ that tt« second «,«naim do« K« Mcc^ 

diiection opposite flie first eacpanaoo. 

100191 Tl^^mavm^<^'>t^^«''«^°''^^^'^'^ 

^,h.hcpr«luettveta«toson«fin«me«.»of9.000-. B«»«th«ei»». 
^„«.aCtte«m«ntof,«.d»dio.perfoo.isveorl.w. to moat cases if the 

p»ducaoa per feot was tn»ding fato a sc«»> dto^ 
fi^^on te,, the velocity ™M b. too tow .0 t^sport .«Kl 
fennations or cause «08toa Tl>«e a» many wdls in whiAe«»toaU. taking place 
andsandiabeingpnxlacei Presently .h«e are a co.,to of theories that .xpl»n .Us 
Fi.atthefemntionsmaybesonna««oUda<.dthattheysfanplyMap». 
wh« the pKsanre in fl» wen bore nsed to the «a during Idrilling and 

eo„^ft.weai.rem.v.d. •nisisrefemdto.shoteorfimna.kKcoll^ A 
.«^possibnityi.totfluidflo«sdongfl»p.fl.ofle«*..dst»Ke. ilUsmaybe 
on to inside of a screen ttM is in place or along ae outside. Astefl»WP»c«ds 
towd. fte beginning of to open hoto section, 4e accumnlative effects of 
p^odnctton means to ^elodty is mod. Hgher towa* to top seclten O*^^ 
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tt^openhole. Tki,,aooHy(««n««flow)c«.b.hi^«««l><-<^ 

.^a»«»gr»te..«8isttnce*.itow«.da»»for.p^ 

less erosion effects. • 

10021] fiq^nto can d«. aid in bm>a<m sttbility by pbysicaUy supporting tte 
S™«i™iffl„=sa«i8«cpanaedunfflitis«mddngthefan.^ Tteswrtto 
ten coiM p»«* to collfl«ing of to tomrtibn ^ the pte^ 

is reduced* 

. 10(^1 Incasedholeq^UcatioBsffltrationassemblyAoffi^&eadv^^ 
insidediametefi^remedialwotkbdowitsmstaM Another advantage is tiiat in 
ftac pacfe and gmvd packs an fluit is necessary to do is to place tte 
inftepaforationtannelsandfonnationfractores. War padcsbetwein the screen 
andfte casing. wMdxareofteadifficottto adrieve, arenotnecessaiy since «^anding 
screeniemovesUiisannnlus. m filter apparatus A conld also be used in coiquDction 
wi& a fiacpadc or gravd padc and subsecpientt^ 

the annmus I pad. or perforations not filled. 
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Wedaim: 

1. An«q)andablefflterassemblyfordovniholeuse,(«ini«^ 

a base.pq>e havfais an inside surfece. a longitudiBal .axis, and a 
pltirality of opeomgs; 

at least one filtration layer mouated over said base pipe, said layers 
eadhbeing aimealed tofedUtate subsequent raqwusiondovmhole. 

2. Hie assembly of claim 1, wherein: 

said filtration layer and said base pQ)e are individually amiealed prior 

to being j( 

3. The assembly of claiml,\i*wein: 

said filtration layer and said base pipe are annealed after bang joined 

together. 

4. The assembly of chum 1, wherein: 

said filtration layer and said base layer are swaged together and said 
annealing fiirther comprises solution amiealing at up to about 1800 
degrees F. 

5. The assembly of claim 1, wherein: : 

said hiside surfece of said base pq« is coated to reduce the force 
neededifor subsequent expansion. 
^ Tl» assembly ofdaim 5, fiirflier comprising: 

an expander c^le of multi-stage e3q)aiision of sajd base p^ and 
said filtration layer. 
7. Theassembly of claim6,whetdn: : 
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said Staged expansion occurs in a single direction. 

8. Hw assembly of dajm^'Wherdn: 

said staged expansion occras in opposed directions. 
9 The assembly of daim 6, wherdn: 

dimension. 
10. The assembly ofclaim 6, wherein: : 

^ an. of »id weft »rf ™p wii* " «■ ""^ 
^ 10^0 degree ™fl> r^pect » the loaptoM -ds.of «id base 

U. The assembly of claim 10, wherein: i 

..id weft wires 1»« . l«g« ai«i«*er to said warp wires by » 

modi as aboxrt 50%. 

12. The assembly of claim 10,A^erein: » 

^ 1«« one fite-ioa lay.. coBpris« . w<m« dntoge 

layer ons.idb.se pipe a»la,oainfi«raa<«»^«-""*^^ 

j,<^..idn«nfilt.*Bl^fi<»'>»"i»<^ 
^»lpro«dir«me<tadc.ls»pportfcr»idmdnfflt,.to 

13. Hie Msenibly of tlaim 12. ftrBier comprising: 

a fflWion enhancement layer nK«»ted over s«d n»in fflWtto. l.y« 

.„d ftrt« c^nprising a wea«..s.id drainage layer and s«d fflt»^ 
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enhancement layer are spiraUy wound to orient wi«« therein in 
substantial angnmentvdth said wh^insaidmainfflt^^^ 

14. Ihie assanbly of claim 10, wherein: i 

said openings in said base pipe aw round, tonnded or oval. 

15. An«?«ndd>lefflter assembly for downhoteuse, compris^^ 

a base.pipe having an inside .sorfece. a longitudinal .axis, and a 
plurality of openings; 

at least one filtration layer mounted over said base pipe, 
• said inside surfece of said base pipe is coated to reduce me force 

neededifor subsequent expansion. 

16. The assembly of claim 15, wherein: » 

said coating is made of a plastic material and said openings are round, 

rounded or oval. 

17. Hie assembly of claim 15,£urfher conqaising: 

an expander arable of multi-stage expansion of said base jape and 

said filtration layer. 

18. The assonblyofclaim 17, wherein: i 

said filtering layer conqdses a weave having weft and wacp wires and 
whetem one of said weft and warp wires is diqK)sed at an angle of 
about 10-80 degrees with respect to ibs longitudinal axissof said base 
pipe. » 

19.TheassOTiblyofclaiml8,wherdn: i 
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said layers 



eadi being annealed to fedUtate subsequent expansion 



downhole; 



a base, pipe ba^g - • loagH«<W «^ « 

phoality of openings; 

atleastme filttalion layer mounted over saidbasepipe; and 

an expander capable of n^ti-stage expansion of said base pipe and 

said filtration layer. 

21. The assembly »f claim 20, wherein: i 

^b».pipeis«p»«Wtos«.g««ptoabo».30%*ovei..origto.l 

dimoision. 

22. The assembly of daim 20, wherein: i 

said layers eaA being am^ealed to fedUtate subsequent expansion 

downhole; 

...^ te*„ «»»prisea »hto «m«.Bng ^ to 
degrees F. 

23. The assembly of claim 22, wherdn: ! 
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said mteriBglayer comprises a weave having weft and warp wires aiul 
..herdn one of said weft and waip wires is disposed at an angle of 

about 10-80 degrees with respect to flie longitudinal axis .of said base 

pipe. « 

24. An expandable filter assembly for downhole use, con^rising: 

• a base, pipe having an inside .surfece, a longitudinal .axis, and a 

plurality of op«iings; 

at least one filtration layer mounted ov« said base pipe, 
said filtering layer comprises a weave having weft and wap wires and 
wherdn one of said weft and warp wires is disposed at an angle of 
abont 10-80 degrees wi(h respect to the longitudinal axis=of said base 
pipe. ' 

25, The assembly of claim 24, wtoran: i 

said weft wires have a larger diameter than said warp wires by as 

mudi as about 50%. 
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